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Disclaimer

The United States Environmental Protection Agency's Office of Solid Waste (EPA or the
Agency) has prepared this document to provide guidance to EPA, the states, the public, and the
regulated community regarding how to measure attainment of the alternative LDR soil treatment
standards. Alternative approaches for planning and implementing a sampling program and for
assessing the data may be appropriate where waste or facility-specific circumstances do not
match the underlying assumptions, conditions, and models of the guidance.

This guidance is not a final Agency action; it is intended solely as guidance. This guidance does
not amend or otherwise alter any promulgated regulation. This guidance is not intended to and
cannot be relied upon, to create any rights enforceable by any party in litigation with the United
States, or create any rights enforceable by the United States. EPA officials may decide to follow
the guidance provided in this document, or to act at variance with the guidance, based on an
analysis of specific site or facility circumstances. The Agency also reserves the right to change
this guidance at any time without public notice.
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AOC
ASTM
BTU
CFR
CMI
DQA
DQO
EPA
FR
HSWA
LDRs
mg/kg
mg/L
QAPP
RCRA
RFI
TC
TCLP
TSDF
UHC
USACE
UTS
WAP

List of Acronyms

Area of Contamination

American Society for Testing and Materials
British Thermal Unit

Code of Federal Regulations

Corrective Measures Investigation

Data Quality Assessment

Data Quality Objective

Environmental Protection Agency

Federal Register

Hazardous and Solid Waste Amendments of 1984
Land Disposal Restrictions

milligrams per kilogram

milligrams per Liter

Quality Assurance Project Plan

Resource Conservation and Recovery Act
RCRA Facility Investigation

Toxicity Characteristic

Toxicity Characteristic Leaching Procedure
Treatment, Storage, or Disposal Facility
Underlying Hazardous Constituent

United States Army Corps of Engineers

Universal Treatment Standard
Waste Analysis Plan
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1 INTRODUCTION AND BACKGROUND

1.1 What Is the Purpose of This Guidance?

The purpose of this guidance is to provide suggestions and perspectives on how you, as
members of the regulated community, states, and the public, can demonstrate compliance with
the alternative treatment standards for certain contaminated soils that will be land disposed and,
therefore, will be subject to the RCRA land disposal restrictions (LDR) regulations. On May 26,
1998, EPA promulgated land disposal restriction treatment standards specific to contaminated
soils (see 63 FR 28555 and 40 CFR 268.49). Under these regulations, when disposing of
contaminated soils, you may elect to comply with either the alternative soil treatment standards
at 40 CFR 268.49 or the generic treatment standards at 40 CFR 268.40 which apply to all
hazardous wastes.! The LDR alternative treatment standards require that contaminated soils
which will be land disposed must be treated to reduce concentrations of hazardous constituents
by 90 percent or meet hazardous constituent concentrations that are 10 times the universal
treatment standard (UTS), whichever is greater.

You should use this guidance only in connection with compliance with the LDR alternative
treatment standards that apply to contaminated soil which will be land disposed (e.g., soll
generated during a cleanup), and you should not use it to establish site-specific cleanup

standards.

This guidance document first describes the alternative treatment standards in some detail and
then explains why they were developed, and their implementation. It then presents step-by-step
guidance on approaches that can assist you in achieving compliance with the Agency’s
alternative soil treatment standards.

This guidance document also can be used to assess attainment of the Corrective Action
Management Unit treatment standards. Corrective Action Management Units, or "CAMUSs,” are
special units created under RCRA to facilitate treatment, storage, and disposal of hazardous
wastes managed for implementing cleanup, and to remove the disincentives to cleanup that the
application of RCRA to these wastes can sometimes impose (see 67 FR 2961, January 22,
2002). Similar to the LDR alternative soil treatment standards, the CAMU minimum national
treatment standards require a 90-percent reduction in constituent concentrations, capped at 10
times the UTS.

YA site-specific LDR treatment variance from otherwise applicable LDR treatment standards for
contaminated soil under 40 CFR 268.44(h) also may be an option. See Appendix A, “Management of
Remediation Waste Under RCRA.”
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1.2 What Are the LDR Alternative Soil Treatment Standards?

Under the LDR alternative soil treatment standards in 40 CFR 268.49(c)(1), there are two
approaches to achieving compliance:

. hazardous constituents must be reduced by at least 90 percent through
treatment so that no more than 10 percent of their initial concentration remains or
comparable reductions in mobility for metals, OR

. hazardous constituents must not exceed 10 times the universal treatment
standards (10 x UTS) at 40 CFR 268.48.

If you treat the soil to achieve the 90-percent reduction standard, or the treatment reduces
constituent concentrations to levels that achieve the standard of 10 x UTS, then further treatment
is not required.

Under 40 CFR 268.49(c), treatment for non-metals must achieve 90-percent reduction in total
constituent concentrations. Treatment for metals must achieve 90-percent reduction as
measured in leachate from the treated soil (testing according to the TCLP) when a metal
stabilization treatment technology is used, and as measured in total constituent concentrations
when a metal removal technology is used.

In addition to the treatment required by § 268.49(c)(1), under § 268.49(c)(2) prior to land
disposal, soils that exhibit the characteristic of ignitability, corrosivity, or reactivity must be
treated to eliminate these characteristics.

A hazardous constituent is a regulated constituent specified in the treatment standard at 40 CFR
268.40, or it may be an underlying hazardous constituent (UHC). Any constituent that is listed in
the UTS Table at 8§ 268.48, except for fluoride, selenium, sulfides, vanadium, and zinc, can be a
UHC. You, as a facility owner or operator, may use knowledge of the waste to identify those
UHCs reasonably expected to be present when hazardous soils are generated. You should use
such a waste knowledge determination judiciously in identifying which UHCs are reasonably
expected to be present in a volume of soil. For more information on appropriate use of
knowledge of the waste, see EPA’s Waste Analysis At Facilities That Generate, Treat, Store,

And Dispose Of Hazardous Wastes: A Guidance Manual, April 1994, available at
http://www.epa.gov/epaoswer/hazwaste/ldr/wap330.pdf. If you choose to use the soil treatment
standards, all UHCs present at levels greater than 10 x UTS must be treated regardless of
whether the soil contains a listed waste or exhibits a characteristic when the soil is generated.

A hazardous waste contaminated soil that is going to be used in products which are
subsequently used in a manner constituting disposal must meet the treatment standards
developed for as-generated industrial waste at 40 CFR 268.40.

1.3 Why Did EPA Develop Alternative Soil Treatment Standards?

The alternative soil treatment standards are designed to encourage more cost-effective cleanup
of hazardous contaminated soils subject to LDRs and to address the unique characteristics of
soils. Before these treatment standards were developed, soils subject to LDRs were required to
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comply with traditional technology-based treatment standards developed for industrial hazardous
waste (see 40 CFR 268.40). Aside from potentially discouraging some remediations, these
treatment standards sometimes proved to be inappropriate (e.g., impracticable or not cost-
effective) or unachievable (e.g., did not account for heterogeneous soil matrices) when applied
to hazardous constituents present in soils. The soil treatment standards at 40 CFR 268.49
continue to minimize threats to human health and the environment (as required by RCRA
section 3004(m)), but provide for more flexible treatment requirements that consider the unique
characteristics of soils and applicable treatment technologies, and can be achieved by using
non-combustion treatment technologies.

1.4 When Are Alternative Soil Treatment Standards Available in Authorized and
Unauthorized States?

Like all LDR treatment standards, the soil treatment standards are promulgated pursuant to the
Hazardous and Solid Waste Amendments of 1984 (HSWA). Because the alternative soll
treatment standards are generally less stringent than the general federal LDR standards, as
applied to soils, they would not be available in states authorized for the land ban until the state
had adopted them.

EPA encourages states to implement the revised soil standards as rapidly as possible. If a state
— through implementation of State waiver authorities or other State laws — were to allow
compliance with the soil treatment standards in advance of adoption or authorization, EPA
generally would not consider such application of the soil treatment standards for purposes of
enforcement or State authorization. Thus, by using State law to waive authorized or non-
authorized State requirements, a State can allow immediate implementation of the soil treatment
standards without jeopardizing its RCRA authorization. (See EPA guidance memorandum from
Elizabeth A. Cotsworth to RCRA Senior Policy Advisors, Regions | - X, “Phase IV Land Disposal
Restrictions Rule — Clarification Of Effective Dates” October 19, 1998 at:
http://www.epa.gov/epaoswer/hazwaste/ldr/Idrmetal/memos/effectiv.pdf, especially page 13).

To date, according to EPA records, 29 states have adopted the LDR Phase IV rule, and five of
these have received authorization (see
http://www.epa.gov/epaoswer/hazwaste/state/charts/chart2.pdf). Because the availability of the
soil treatment standards will vary from state to state, EPA recommends that you contact your
state regulatory agency if you have any questions.

15 When Do LDR Treatment Standards Apply to Hazardous Soils?

LDR treatment standards apply to hazardous soils that are “generated” and managed in a
manner that qualifies as “placement” on the land for the purposes of the Land Disposal
Restriction Program. Soils to which the standards apply are those soils that: (1) are removed
from the area of contamination or are “placed” within the area of contamination (i.e.,
“generated”); (2) are a hazardous waste (either because they contain a listed hazardous waste
or because they exhibit a hazardous waste characteristic); (3) are prohibited from land disposal
(e.g., because they do not meet the applicable LDR treatment standard(s) and they are not
eligible for a variance, extension, or exemption); and (4) are destined for land disposal.

Whether a soil is both generated and managed in a unit that qualifies as placement is dependent
on a number of factors. For example, if hazardous soil is consolidated within an area of
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contamination, it would not be considered generated under the LDR program. If the soil is
removed from the area, it is considered to be generated for the purposes of LDRs, and it may
not be managed in a manner that qualifies as placement without prior treatment. For more
specific information about when LDR treatment standards apply to the soil due to placement on
the land, see the Phase IV Land Disposal Restrictions (63 FR 28556, May 26, 1998, especially
pages 28617 through 28620). See also the memo entitled “Management of Remediation Waste
Under RCRA” (EPA/530-F-98-026, Office of Solid Waste and Emergency Response), which can
be found in Appendix A of this document.

1.6 Can the Alternative Soil Treatment Standards Be Used to Establish Site-Specific
Cleanup Standards?

The alternative soil treatment standards should not be used to establish site-specific soil
cleanup standards. The purpose of the land disposal restriction treatment standards is to
ensure that prohibited hazardous wastes are properly treated before disposal (i.e., treated so
that short- and long-term threats to human health and the environment posed by land disposal
are minimized). The soil treatment standards, like other land disposal restriction treatment
standards, are based on the performance of specific treatment technologies. In contrast, most
soil cleanup levels are based not on the performance of specific treatment technologies but on
an analysis of risk. Technology-based treatment standards are not necessarily appropriate
surrogates for site-specific risk-based cleanup levels. In a circumstance where the soil
treatment standards result in constituent concentrations that are higher than those determined
on a site-specific basis to be required for soil cleanup, existing remedial programs such as
RCRA Corrective Action, CERCLA and state cleanup programs could be applied to ensure that
remedies are adequately protective (e.g., require a site-specific cleanup standard that is lower
than the soil treatment standard). Conversely, for contaminated soil only, under 40 CFR
268.44(h)(3), a site-specific, risk-based variance may be an option where treatment to the soil
treatment standards would result in concentrations of hazardous constituents that are lower
than concentrations necessary to minimize short- and long-term risks to human health and the
environment.
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2. GUIDANCE FOR DETERMINING COMPLIANCE WITH THE ALTERNATIVE
TREATMENT STANDARDS FOR CONTAMINATED SOIL

If LDR treatment standards apply to your soil, or if you think the standards will apply (for
example, because hazardous soils will be excavated as part of the remedy), then you can use
the guidance in this section to help determine how to comply with the standards.

The first step is to identify whether contaminated soil is hazardous and if so, what constituents
require treatment under the LDR program. With the exception of transporters, every hazardous
waste handler along the cradle-to-grave spectrum has waste analysis requirements.

Hazardous Waste Handler Waste Analysis Requirements

Generators § 262.11 for hazardous waste identification
§ 268.7(a)(1) to determine if the soil has to be treated before it can be
land disposed

Generators that treat in their tanks, In addition to the requirements above,

containers, or containment § 268.7(a)(5) requires a written waste analysis plan (WAP)
buildings

Treatment Facilities § 264.13 (permitted facilities) and § 265.13 (interim status facilities)

require a written WAP
§ 268.7(b) requires treatment facilities to test for LDR requirements
according to the WAP

Disposal Facilities § 264.13 (permitted facilities) and § 265.13 (interim status facilities)
require a written WAP

§ 268.7(c) requires disposal facilities to test for LDR requirements
according to the WAP

Compared to TSDFs, generators are not required to maintain a written waste analysis plan
unless they are treating in their tanks, containers, or containment buildings. However,
generators are required to characterize their waste with a high degree of certainty and maintain
records showing how they made their determinations (under § 262.40 and §268.7(a)(8)).

For detailed information about how to develop a waste analysis plan, see EPA’s Waste Analysis
At Facilities That Generate, Treat, Store, And Dispose Of Hazardous Wastes: A Guidance

Manual, April 1994, available at http://www.epa.gov/epaoswer/hazwaste/ldr/wap330.pdf. To
briefly summarize, compliance with the waste analysis requirements can be demonstrated by
sampling and analysis, by using acceptable knowledge or by a combination of sampling and
laboratory analysis and acceptable knowledge. You can show acceptable knowledge by using:

. process knowledge, or detailed information on the wastes obtained from existing
published or documented waste analysis data or studies conducted on
hazardous wastes generated by similar processes;

. waste analysis data obtained from facilities which send wastes off-site for
treatment, storage, or disposal (e.g., generators); or
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. facility records, which must be current and accurate, of analyses performed
before or after the effective date of RCRA regulations.

The waste knowledge approach(es) may be particularly useful if hazardous constituents in
wastes from specific processes are well documented or if discarded wastes are unused
commercial chemical products or reagents with known physical or chemical constituents. Also,
you may choose to use waste knowledge if conditions are not conducive to sampling and
analysis due to health and safety risks or the physical nature of the actual wastes. However,
consider that if you are excavating a site with unclear historical sources of contamination, it is
unlikely you will be able to characterize the soil using acceptable knowledge. If you choose to
use waste knowledge or a combination of waste knowledge and sampling and analysis,
documentation is essential to demonstrate that the information used identifies the waste
accurately and completely.

Compliance is best ensured through sampling and analysis. Because RCRA is a self-
implementing program, the burden is on you, the individual facility owner/operator, to
demonstrate that you are operating in compliance with all applicable regulations.

You should determine as early as possible in the site characterization process whether LDRs
might apply to your soils. To do this, you will need to integrate site characterization, hazardous
waste determination, and LDR compliance activities early in the corrective action. If you
anticipate that generation of hazardous soils will occur and that those soils will be subject to
LDRs due to land placement, then you could plan to generate site characterization data that also
meet the performance and acceptance criteria for LDR compliance. This strategy could
minimize redundant waste analyses, reduce costs, and save time.

As discussed earlier in Section 1.2, the alternative soil treatment standard under 40 CFR
268.49(c)(1) includes treatment of soil to one of two standards, whichever is higher:

. hazardous constituents must be reduced by at least 90-percent through
treatment, OR

. hazardous constituents must not exceed 10 x UTS at 40 CFR 268.48.

The data collection and assessment methods needed to demonstrate attainment of the 90-

percent reduction standard will differ from those needed to demonstrate attainment of 10 x UTS.
Specifically, if you plan to use sampling and analysis to determine compliance with the 90-
percent reduction standard, then you may need to obtain TWO sets of samples as part of the
sampling strategy:

. Obtain one set of samples prior to treatment to estimate concentrations of
contaminants of concern in the soil for comparison to LDR standards and to
determine if treatment is needed, AND

. If treatment is needed, obtain another set of samples after treatment to estimate
concentrations of contaminants of concern in the same volume of soil and to
determine if the treatment has attained the standard.
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If you elect to use the UTS or 10 x UTS (rather than 90-percent reduction), then it will not be
necessary to obtain an initial set of samples from the untreated soil for comparison to the

samples obtained from the treated soil.

Note also that the regulations at 40 CFR Part 268.44(h)(4) allow EPA and authorized states to
grant site-specific LDR treatment variances for contaminated soil if the level or the method
specified in the soil treatment standards would result in concentrations of hazardous
constituents that are below (i.e., lower than) natural background concentrations at the site where
the contaminated soil will land disposed. Natural background concentrations are constituent
concentrations that are present in soil which have not been influenced by human activities or
releases. Because natural background concentrations may vary across geographic areas, and
to ensure that LDRs will only be capped at background where appropriate, EPA requires that
individuals who wish to cap LDR treatment at natural background concentrations apply for and
receive a treatment variance. Information on how to determine background concentrations can
be found in an issue paper entitled Determination of Background Concentrations of Inorganics in
Soils and Sediment at Hazardous Waste Sites (USEPA 1996) published by EPA’s Office of
Research and Development and the Office of Solid Waste and Emergency Response

(http://www.epa.gov/nerlesd1/pdf/engin.p
df). In addition, consultation with a
professional statistician may be
necessary before preparing a request for
a variance from LDR treatment standards
for soil based on background
concentrations.

2.1 What Steps Should | Use to
Plan the Sampling and Analysis
Program?

Prior to conducting any sampling or data
collection activities, we suggest you use a
systematic planning process such as
EPA’s Data Quality Objectives (DQO)
process (Figure 1), followed by
development of a quality assurance
project plan (QAPP) and waste analysis
plan (WAP).? The DQO process is a
systematic data collection planning
process developed by EPA to ensure that
the right type, quality, and quantity of data
are collected to support decision making.
The DQO Process is intended to be
flexible, and the depth and detail of DQO

State the Problem

!

Identify the Decision

l

Identify Inputs to the Decision

l

Define the Study Boundaries

l

Develop a Decision Rule

l

Specify Limits on Decision Errors

1 1

Optimize the Design for Obtaining Data

Figure 1: The Seven Steps in the DQO Process (from USEPA
1994a).

% For treatment, storage, or disposal facilities (TSDFs), the sampling and analysis procedures typically
are documented in a waste analysis plan (WAP). For RCRA corrective actions or Superfund remedies, sampling
and analysis procedures may be described in any of a number of planning documents (e.g., RFI Work Plan, CMI
Work Plan, Remedial Action Plan, etc.) which we refer to generically as the quality assurance project plan (QAPP).

7
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development should be scaled to the study’s size and complexity. While one output of the DQO
Process typically is a statistical/probabilistic sampling design, not every sampling problem must
be resolved with a probabilistic sampling design (e.g., a nonprobabilistic or judgmental method
may suffice).

You can find detailed guidance on the DQO process in Data Quality Objectives
Process for Hazardous Waste Site Investigations, EPA QA/G-4HW (USEPA 2000a) and the
Guidance for the Data Quality Objectives Process, EPA QA/G-4 (USEPA 1994a).

To help you get started, you can use the following seven-step DQO process to plan a sampling
program to demonstrate compliance with the alternative soil treatment standards. Based on
these general steps, you should develop detailed DQO outputs for your specific project.

Step 1. State the Problem — The outputs of this step will include a list of members of the

planning team, the resources available, the schedule, and a concise description of the problem.
For the purpose of a 90-percent reduction or 10 x UTS attainment determination, the “problem”
is to identify those soils that attain the 90-percent reduction standard or that have concentrations
less than 10 x UTS.

Step 2: Identify the Decision — The decision is to determine whether the concentrations of
contaminants of concern in a given volume of soil after treatment have been reduced by at least
90 percent from the concentrations prior to treatment or whether they have concentrations less
than 10 x UTS. If either condition has been satisfied, then the treatment standard has been
attained. If not, then the soils must be re-treated or an alternative waste management option
must be found.

Step 3: Identify Inputs to the Decision — This step of the DQO process requires a list of
informational inputs needed to resolve the decision statement. For the purpose of complying
with the alternative soil treatment standards, these inputs would include, at a minimum, a list of
the underlying hazardous constituents, the units of measure (e.g., mg/kg or mg/L), and a listing
of appropriate analytical methods, method performance criteria (e.g., for precision and
accuracy), required quantitation limits, and other existing soil characterization data.

If you elect to use 10 x UTS as the treatment standard, then the analytical methods must be
capable of measuring the concentration of constituents of concern at quantitation limits less than
10 x UTS. Data of sufficient quality to measure attainment of 10 x UTS also should be adequate
to measure attainment of the 90-percent reduction standard.

Note that under 40 CFR 268.49(c), treatment for non-metals must achieve 90-percent reduction
in total constituent concentrations. Treatment for metals must achieve 90-percent reduction as
measured in leachate from the treated soil (testing according to the TCLP) when a metal
stabilization treatment technology is used, and as measured in total constituent concentrations
when a metal removal technology is used.

Step 4. Define the Boundaries — Under 40 CFR 268.49(d), the treatment standards apply to
“any given volume of contaminated soil” that meets the definition of a hazardous waste when
generated (e.g., is a hazardous waste upon excavation), does not already meet applicable LDR
treatment requirements, AND will be land disposed. The decision to generate a hazardous soil
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usually will be made within a risk-based corrective action decision-making context.> For
additional information regarding hazardous soil generation, see the memo in Appendix A of this
document, entitled “Management of Remediation Waste Under RCRA” (EPA/530-F-98-026,
Office of Solid Waste and Emergency Response).

If the remedy involves excavation of soil, you must determine whether the soil or identifiable
portions of that soil (i.e., “any given volume”) are subject to the LDRs. In practice, site
characterization data or waste knowledge may allow you to determine a priori which soils will be
subject to LDRs upon excavation. The volume of soil subject to LDRs could be defined as:

. single volumes of soil (e.g., soil contained in a drum),

. manageable subsets, strata, or units of soil with distinct characteristics (e.qg.,
cleanup units consisting of ¥%2-acre lots at 6-inch intervals), or

. one or more “hot spots” (that is, localized areas of high contamination).*

You, as the generator, should determine the physical size of each “given volume” of soil on a
site-specific basis. Note that each volume of hazardous soil that will be treated using the
alternative standards does not necessarily need to remain segregated from other similarly
classified hazardous soil for the purpose of treatment. If a given volume of soil is a mixture of
hazardous soils from different locations at a site, then the entire mixed volume must be treated
to meet the applicable standard.

Subject to some limited exceptions, you should not mix hazardous soil (e.g., soil that exhibits the
TC) with nonhazardous soils prior to treatment. To do so may be impermissible dilution. For
example, once a hazardous contaminated soil has been generated and becomes subject to
LDR treatment standards, dilution of that soil solely as a substitute for adequate treatment to
achieve compliance with LDR treatment standards is considered impermissible dilution and is
prohibited under 40 CFR 268.3.° However, there are exceptions:

(D If mixing occurs through the normal consolidation of contaminated soil from
various portions of a site that typically occurs during the course of remedial
activities or in the course of normal earthmoving and grading activities, then the
Agency does not consider this to be intentional mixing of soil with nonhazardous
soil for the purposes of evading LDR treatment standards. Therefore, it is not
viewed as a form of impermissible dilution. See 63 FR 28605 and 28621 (May
26, 1998). Indeed, if a contaminated soil is consolidated within an area of

% Note that the treatment standards do not apply toin situ soils, nor do they force soils to be excavated. If
contaminated soil is managed within an area of contamination (AOC) and is being treated in situ or consolidated
within an AOC, then the LDR treatment requirements do not apply.

* For guidance on how to identify “hot spots,” see Gilbert (1987, page 119), USEPA (1989), and the
ELIPGRID software (Davidson 1995).

® In addition, per 40 CFR 268.2(k) hazardous waste may not be deliberately mixed with soil solely to
change its treatment classification from waste to soil.



contamination before it is removed from the land (i.e., generated), the
determination as to whether the soil exhibits a characteristic of hazardous waste
may be made after such consolidation. If the soil is determined not to be
hazardous when removed, neither Subtitle C nor the land disposal restriction
requirements would apply.

(2) Some situations may require soil mixing, as part of a pre-treatment process, to
facilitate and ensure proper operation of the final treatment technology to meet the
LDR treatment standards. If the mixing or other pre-treatment is necessary to
facilitate proper treatment in meeting the LDR standards, then dilution is
permissible. For example, addition of less contaminated soil may be needed to
adjust the contaminated soil BTU value, water content, or other properties to
facilitate treatment. These adjustments would be for meeting the energy or other
technical requirements of the treatment unit to ensure its proper operation. The
Agency views this type of pre-treatment step as allowable, provided the added
reagents or other materials produce chemical or physical changes and do not (1)
merely dilute the hazardous constituents into a larger volume of waste so as to
lower the constituent concentration or (2) release excessive amounts of
hazardous constituents to the air. See 51 FR 40592 (November 7, 1986) and 53
FR 30911 (August 16, 1988).

In addition, the Agency recognizes that it may be advantageous to over-excavate contaminated
soils to implement a cost-effective cleanup and to minimize the need for multiple mobilizations of
a field team for sampling, analysis, and soil excavation/removal. Because each site-specific
situation is unigque, the extent to which over-excavation can be performed, if at all, must be
determined on a site-specific basis. Gross over-excavation, however, could be viewed as
impermissible dilution and should be avoided.

In practice, without sampling all of the soil mass, it is not statistically possible to ensure that all
portions of soil submitted for treatment have concentrations greater than 10 x UTS. Thus, you
should have sufficient data or waste knowledge to indicate that a large proportion of the soil in a
given volume has concentrations greater than 10 x UTS for one or more of the UHCs of interest.
You will need to use educated judgment to avoid unnecessary treatment.

If you plan to determine the volume of soil subject to the treatment standard prior to excavation
(i.e., in situ soils), then you could delineate the soils using a spatial analysis (for example, by
using geostatistical techniques). For assistance with application of geostatistical methods,
consult a professional geostatistician or see Myers (1997), Isaaks and Srivastava (1989),
Journel (1988), USACE (1997), and USEPA (1991a).

If you plan to determine the volume of soil subject to the treatment standard when the soil is
excavated (i.e., at the point of generation) and placed in temporary piles, or stored (e.g., in
drums or roll-off boxes), then the piles, drums, and/or roll-off boxes could define the boundaries.

Note that if the 90-percent reduction standard is used, then the estimate of post-treatment
concentrations should apply to the same unit of soil characterized initially. Even though handling
and treatment of the soil may significantly change its volume and/or mass between its point of
generation and final treatment, the “identity” of the soil should remain intact throughout to
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facilitate consistent comparison of the soil before and after treatment. One approach is to track
each batch of soil through the characterization and treatment process. As an alternative, you
could conduct an initial study to demonstrate that the treatment process achieves at least 90-
percent reduction. For subsequent treatment of the same type of contaminated soil, you should
monitor the treatment process variables, controls, and operating conditions and establish waste
and/or process knowledge, in lieu of testing, to support your claim that the standard has been
achieved. For long-term treatment projects, you should retest periodically to confirm that the
standard continues to be achieved. This strategy offers increased flexibility to operators and
could reduce overall costs for sampling and analysis.

Hypothetical example of defining a “given volume” of contaminated soil subject to LDRs:

During a construction project at an active refinery, the facility identified soil contaminated with benzene. A risk-
based cleanup level of 1.5 mg/kg was established for the site, and a decision was made to excavate all soil with
concentrations exceeding the cleanup level. The UTS for benzene for nonwastewaters is 10 mg/kg. Note that
soils with benzene concentrations less than 0.5 ppm in TCLP extract are not classified as hazardous under the
Toxicity Characteristic for benzene (see 40 CFR 261.24), but may still be subject to cleanup requirements.

The site characterization determined that the contaminated soil was confined to a horizontal area 40 feet wide by
90 feet long. The depth of contamination was approximately six feet. To characterize the site, the soils were
divided into a series of 10 ft x 10 ft x 3 ft “blocks” so that a remedial decision could be made for each block based
upon sample analysis results. Using this approach, each block of contaminated soil was placed into one of the
following three categories for subsequent removal, treatment, and disposal:

1. Nonhazardous soils. Nonhazardous soils were those soils with TCLP concentrations less than 0.5 ppm
but w